

Meieasing Ote powmr ie> emf^tnw. 



December 1987 
Vol. 3, No. U 

ISSn 08854017 
newstand price: $Z00 
SotQcopy dsaife per page $005 




Living 
Language 



PROMAL Reviewed 

by Dennis Doms 

If there is one lactor affecting the development of software for the Apple II, 
if s the search for a hue Mi^ievel (that is, higher than assembly language) 
development langipg^,|p]f computer. Applesoft Basic, the hish^leJ^ 
language suppUea in wSN wi^ Apple, lacks certain features Biat make 
writing programs of any appreciable size easy 

ftogrammers complain about the "sloth" of Applesoft and i£s lack of 
"programming shuctures," such as ir/THEn/'ELSE and DO/WfllLE. Most 
programming struchires can be si mulated by creative programming, though, 
and speed is often not as much an issue as being able to wdts a readaM^ 
bug-iiEe program while minimizing high blood pressure. 

To my mind, one of the most serious failings of Applesoft is that itreliesfOi 
InMng its program lo^c by line numbers to transfer control. Therefore, you 
have to remember what a submutfne at line 1000 does while typing in 
"G05UB 1000" to execute the code, lest you involie a set of lines defining a 
printout routine when you meant to open a dish file. There's nothing 
mnemonic about a line number In small programs, this is an irritation; in 
large programs with 20-30 or more subroutines, you have to" use your 
memory as an exten^it t&Ba^ toremehiifer^whetB you p^^ In the 
pro-am. 

'-^0WS& of lirie numbers for indexing also mates SAVBil]^ a general 
purpose subroutine so that it can be used in other programs a|i.^i5p£iiSeii 
patience, requiring a "hold and merge" utility that lets you "hl&"'ft fr^ft 
program in memory, load the subroutine into memory, renumber the 
subroutine so that its line numbers don't clash with those in the main 
program, then "unhide" the main program and merge the renumbered 
subnDUtine into it If you did happen to Know what the line number of the 
original subroutine was. It was almost certainly changed during this process. 

Also, unless you have total recall, there's a possibiliiy that some variables 
in thfe iffpil'tmain) program may clash with the nevidy added subroutine. 
Which means you not only have to remember what all the (changmg) line 
numbers stand for, you also have to remember which variable ncones are in 
use and (when changed) ^Avai Oiey stEoid for. iFtie lai^er th^ pogram, the 
moie of a problem this becomes. 

One sdution is to allow the naming of a subroutine so that it can be 
accessed within the program by stating its name, TheiEfore, "QOTO 1000" 
might become "FRiriT,STRI!1Q". Second, we'd like to be able to name 
variables used In the subroutine separately tiram the main program, so that a 
variable "ASTKinc used in the sutinudine would not change the value of a 
liable of the same name in the main ptogHm, unless we wanted it to. 

Theie an^ a few prograinDling; lai^uageson Ghe ^ple that allowthis, but 
they may use diffetent methods to achieve Uie effect 



FRONAL Is such a language. Maybe the easiest way to look at the 
philosophy of the language is to analyze a small program, where ifs easy to 
see we're not in Basic anymore {the text following a " on a program line is a 
comment; similar toaf 



PRDGRfln CflLC 

; Floating point calculation benchmark For fiWJWS. 
.Pipsmm June, 1984 BSte» p. -.ISSl 



JNilaOE O'lID/PRTrWE 

,OflTfl HEAL fl = 2. 71028 
DflTH HEfiL B = 3.1^153 
BEB. C 
UOflO. fflUNT 

GflTfi: mm NREPS;= sm 

PETIIC 
?JT CH 
C = 1-8 

rm CDUMT = 1 TO mm 

B' = E * l. 

C = C j :H 

C: = E / B 
DUTBUT "lialcula;wps ijona: at- * 

m on 

eaiPit ttror = BE-,C-UB,CB 

END 



1 fo' BBiiw-««!f» fiaiPHL functitjiPs 
; for '-pr'Srtt 'Oirrinc- ttm" rwsfte 



; inciuffirg our loop counter 
^nS-.rttlnbeF of rapKitienB 

i: pr»:, stsrtiRi; time 

; fotltt mXlf Espum^, ff^et- 

; SCMet ulth c = lv0 

; then nanipukte a uhile 



I print rtBiplKinK time 



and"tiiii3un'c of error- c^kwiS 



First, unlike Basic, we have to describe ("DIMenslon," in Applesoft 
terminofogy) all vatiaibies befbte Qtey ate used. Wb can define variables as 
being REAL (floating-point), ^iSJRD {a fMj-byte positive integer from to 
65535), iriT (a tMH)ytc tategpr fiom -32768 to 32767), BYTE (a one-byte 
value fiiom to 255) or BOOLEATl, (a two-state value such as TRUE and 
FALSE). 

Second, and veiy easy to spot, we haveflo line numbers. The How of control 
in PRO^ML is determined by certain Iseywords (some disarmingly familiar) in 
f sSifii the (ntfentatEerr of iSe ltne& Fbr sampie, fficre «e four 
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indented Ibies contaiiiing simple matiieniatifal expnaahms fcUoitnng the 
line "I%)R COim = 1 to liBBPS^. The roR loop in dits case 
maimer sininartoaloopni Basic tiutraOimdeteirdneswA^ 

are inside the loop by thdr indentation. The four indented expressfons are 
execLitcd(wcrandoverwlTileCOUriTincrement5{by Ilfrom 1 to I^REPS, then 
the rOK falls through" to the folbwiny OUTPUT statement MoUce there's 
nothina in this program similar to Applesoft's statement — indentation 
takes Its place. 

Usinaindentationaspart of theconbnl structure takes some acyustment if 
you're a die-itenl Basic programmer, but it has a good side aBlsirKADngty 
encourages yootoMitiBalnictliifidf^ 
can lead iatBr.ha&imtexffliOTtttfainoie^ ^ ^ 

some other languages; as an example, indentation Is normally usee/ in 
writing Pascal or C programs hut is not forcibly required as in PROMAL Even 
otiKr languages I have used on ihe Apple that are stringent about structure, 
such as Porth and USP, do not do as much to force you to write readable 
code. 

TIk tiiiid difference fiom Basic is that the command words are different; 
BGQDl OUTPUT, and PUT are not part of the standard set of Applesoft 
^Btemoits. BBQITI [xodaims tiie l)eginnlng of a gnoiipeAsiAQflnsiiikltoiis 
that can defete a TltOQIWl PROC (procedbe; a sulii^^ 
return a valued or func fflmction' a subroutine that rehims a value or 
values). C.1D in PROMAL is tunlike EflD in Applesoft) required to define the 
end of a PROGRAM or segment (FROC oi nnc). 

Pairing the use of BEQiri and EMD to define program segments allows us a 
luxury in PfiOM/Uthat is not allowed in Basic; the easy definition of a series of 
general purpose nmlines for Inclusion in other programs. What makes 
FROmLbeOer tiian Bask: in this regard is that the routines are accessed 
painlessly byname raflier than cailedliy a linenuniber.AndaiiQttKf proUem 
sotved unl^ you »cplidtly make them othenrfse. wiaillles decbi&d and 
used within in PROCedures or Fl,TiCtions are manipulated separately fiwn 
those in the main program or other procedures, even ifthe variables have the 
same name. That is, we can have a vdriable named COU^ within a 
PRDCedure and do all sorts of things to it without affecting the contents of 
another variable named COUI^T in a separate PROCedure, FUPfCUon, or our 
main PROQRAM Ind(tentsm)ii»nable names can be up to 31 characters long 
yHfb ^ijt^ptri^ ^iffi^Snmt ({Kt just the first two as with Applesoft). 

This niodulaiily feahne is a reason for going through the pab of learnitiga 
new programming language you can speed up Applesoft and you can 
simulate DO/ttflllZ and other stnidured k»ps. but you can t get rid of the 
line numbers. Only by going to a new version of basic or a whoie new 
language can you escape the dreaded "boM/meige" requlied to msdK 
J^plesoit somewhat modular. 

/ta example of the power ef modtltaitly: while the FOR loop and BEGIM/ 
ja#a»paitof fftOMALsome ownmands such as Oin^PUT and PUT are not 
part of M core of file language. OUTPUT and PUT are, in fact, 
subroutines defined tn the source Hie "UBRWrwhictals added to 
the source Ble for the progam CAlJC by the pro^gm Ihe'lllCtlJElBUBIURir 
This line causes the PROMAL compiler to effectively Insert the text of the 
source file "L! BRARY" and compile it as if the text were included In the file for 
PROGRAM CALC at that point UBRAKV includes maiiy routines needed for 
normal programming tasKs and is provided as paftof the language package. 

The PRTIME statement refers to a routinetwrotetoprtltflicltaeattfee 
begbuiins and end of the benchmark code: 

PROC PRTUC 

; Jirlnn 111* foi» ProOt&^Mpttlbic clacl< j 'esres- secomj. 

f mptets Iftuwtorclix* -coups Uble format! • 



PJT TPSm 
END 



I print It 



EXT BYTE TflKWflftl RT nt9 

EXT R5n PRDC J5R flf JBfM 

Om BYTE DDGETTllCtl • 



; start of tliW^ etHfig for HD tr % 

; PBOmL «/L ir.tBrrscs 

: used For Indemng 

I nil far geL^lM all 

i JSR HLl 

1 OFB GETjrihE 

; OU PflRPlIST 

! Bra 



clnr hl^ tiifM 



jsROOScrriBE 

FDR TPDlNTtS = «B TD *8B 

TRHIWVtTPOIHTa!] « Tfll»W(TPOINTtl!J fltfi »F 
WSIfH{2l ' ':' '• cNVig* Gcuaas to C«ll«ra 

TRWmlSl = ■:' 

rfWiftVlBl = HS ; cantntta string ulth sM 



This axk is more obscure than the CALC program, but it shows an 
important feature of PROMAL—^ ability to a<xess the Apple throu^ 
definition of FKOC^ur es tncoipor^ing machine language routines. The 
byte anngr 0O^!rrttS|sideiiited to contain a series of hexadedmal values 
(yes, you can enter hex numlxis into PSOfiAL) that provide the machine 
code to execute a FroDOS JITIE caD. We also dedaie an EXT ASM PROG 
(external assembly procedurel named JSR at mmory address location 
$0rB4; this routine is actuall) part of the PROfML runtime support that 
allows us to pass control to an assembly language subroutine. We use the 
procedure JSR to call our OETJTIME code, then dig the (Thundcrclock 
fonnat) time strittg data out of the Apple's input buffer. This allows us to print 
the time to the current second instead of limiting it to minutes as "peeking" 
at the FroDOS TIME and IWE registers would. 

This sp«#: F80C also shows a Umitat^a tiMmL- it isn't set up to 
deiBv^smngsaseaeityasApplaoltSin^ 

access a sbing as a set of oont^ousIiytlQb^dng with a terminaliiiB value 
of 0. This limits us to using defined shihg Adds of known maxhnum 
writing programs that would use dynamic string-handling In PfiOAML wouM 
require defining our own data structures and garbage collection routines for 
a string area" ^memory. Still, this is notan unheard-of limitation; I've had to 
do this type of programming in f^RTRATi on minfcomputers, and the current 
version of %an Pascal also does not have a string data type. 

fiicy%u; thougli Crlii« in Dtost of its featuiesr a^^ 
detiermtne)adatashriK>Ureto1nocffpcrate 

sim liar to C's STRUCT, though programmers can vrtite routines to build their 
own associated data structures, pmnALs library does Include several 
functions that allow common manipulations of string data (concatenation, 
substring search) so that you don't have to start off writing a string support 
package, 

Basic real-number calculations { add, subh-act. dKade, multip^) are duedly 
supported in PROtlAL but get more difficult with trigonam^ and 
transQ^Jd@ntal||«K:tf ons such as lOQ and SITl. Iliese^cdonBiBRiixciylded 
by a seir^redltRitffti^ library routines that are skwerthan Af^ilesoRbbinaiy 

floating po'r:' routines, but much faster than %an Pascal's BCD (binary 
codci ; : i-cini.il t routines. 1 came up with the foltowlng results on a few simple 
bencliiihjrr;- from Byte(see the Decemt)er 1986 issue of QpcihAppfepage 
2.68, tor information on sources for the benchmarks). All times are in 



calc 
142 



131 
245 



139 
37 



E4 
36 



PRim. 2.1 

Bendimarlts are on^one i 
take the following comments in that light 

PRO!-lM s calculations were to 11 digits of piedsioa- error for the iterative 
calcuiaiioiis was about 0.0000000036 percent This was for simple "four 
function" niatii l addition/subtradion/multiplication/division). Tor the more 
rigorous Savage benchmark, which uses trigonometric and exponential 
ftinctions, PROMAL took 706 seconds and rehrmed a relatively high error of 
about ft002 perooit over 10^ iterations (versus 472 seconds with an 
«n«r of O.00O0Q5O praoenl Ibr Applesoft). Bruce Carbrey at Systems 

hnptwemenbfcrttie tnBlfa nbrary (they are looking into stqjpcrtusins 4k 

SANf: math package provided in the Ilgs). 

PROMAI's func-tion library also uses iterative methods that can ovorftow 
the stack on heavy calculations; I had to split the test tormula used in the 
Sawigelienchniark into two expre-ssion s to avoid a stack problem . PROMAL's 
Bianual warned about this possibility. 

b simple knpbig operations (a good portion of any program), PROMAL 
blows Api^esoft aws^ Applesoft takes 143 seconds to execute lOO/KX) 
iterations of an empty rOK/tffilCT \ooi^ PRCSiAL tales 9 seconds for the 
same operation. 

We can also go to the Qilbieath Sieve of Eratosthenes benchmark reported 
in Rijte ( Kratosthenes Revisited ', January 1983) to see some differences - 
Applesoft takes 3,764 secondsvosus^ilbSSseoomfaribrltlfanAncaiandlM 
seconds for PTOMAL 

What the benchmarks d<»i't show Is Or flesSiSi^ of FRONAI. in data 
tnanipulf^ In addition to t|K math operas lod aome of the st^ 
support weVe to eipcli |«n Ai^lesoft can do IriNse 
opeiratfora(» data.ill»< ttyv^^ 



to any program with a simple inCLUDE statement all we have to do is save 
the debugged subroutine in a text file for use the next time. The manual 
describes a large number of such routines, which m included with the 
fROW!/. packages 

The substantial ffiOftttttratiud was d bit hatd to wade tiiwugh at first; 
parlfy due to my lack of familiarity with the language, and partly due to die 
fact that the manual interleaves descriptions of both the Apple and 
Commodore 64 versions of the PROMAL system, which occasionally breaks 
the flow of reading about certain features. The manual contains a tutorial but 
the reference sections eoe definitely intended to be read by someone with 
programming experience. Still, there is an index and I found all the 
information to be there for solving some complicated problems In porting 
the £ytebenchmarl^ to FEOMAL The reference septilpijis,jifl(l,^pgiislisg|,gf 
themmiud aee-superb m Bieiact tiiat they give conds!, tSinfeai^PSSEBate 
descriptions of the PEOfJM language and do not assume the reader is 
simple-minded. Some of the information is hard to read the first time, but it is 
the completeness of the explanations of some features of the language (such 
as pnDgram chaining and overlays) that makes It so. If you decide to learn 
about such advanced features, all the information is there waiinglb^ scfti 
rather than simple words pointing you to another manual 

If the manual is serviceable, the amount of soU]^:^^ that comes with 
the PROMAL system is amazing. Included is source code for a simple 
terminal driver (for the Apple Super Serial card and compatibles), the 
floating point routines, access to the PnoDOS MLI, and a lot of samples. The 
llOO dweloper' s system allows you to distribute compiled progriafhs written 



in PROMAL, including the use of the source code routines and a provided 
stand-alone runtime package for self-starting disks, A $50 end-user system 
is also available, Floth FflOMt packages include a veiy usable full-screen 
editor, a linker for combining compiled nDutines, a command-line executive 
Tilth ''memoiyraan'ageWenr and VO redirection, and an ^xtcnsive^i 
additional function& A hi^^es graphics support package is available at 
extra cost 

Phone support during several conversations with SfIA was excellent In 
addition, there is a disk libraiy of PROMAL support routines and programs 
available to PROMM users. 

For languages other than Basic, it looks to me like today's front runners 
under FroDOS&amfStfan Pascal and PROfiAL Roth have speed advantages 
and disadvantages compared to Applesoft that depend on the operah'ons 
being perfamed Pascal has liie advantage of wider portability; PROMAL 
versions exist for the Apple lie acnd iic fllgs also, with exception of the 
terminal driver routines, which need to be updated for the llgs ports). 
Commodore 64, and MS-DOS 100 per cent IBM-compatibles. That covers a 
large portion of the micro market but Pascal also runs on most computer 
systems with some minor changes. The Apple version of PROMAL also 
expects a lie or lie (%an Pascai supports any 64K Apple II). The prima^ 
littiitation for both languages is that neither has support of strit^ tfiat 
ajipBoaches theslinplidty of Applesoft string variables. 

PROMAL 2. J, by Syslem Management Associates (3325 Executive Drive, Rateigh, NIC 27609;?a.t|., 
878-3600) development system $99.95; end -user system $49.95; graphics toolbox $29.95. 




Hey! Every time I writie to Open-J^ple witli a 
|iigge5tiftB,,,the nert issue alwE^ contain? a letter 
hm someone saying, "you cant db flKtt," Come on 
guys, if Steve Wbzniak had that attitude, you'd all be 
writing Cobol programs for IBM. 

I'm particularly disappointed that Peter Baum 
called my "frigid" reboot idea "extremely dangerous" 
("Frigid flaw," page 3.80). Baum's objection, like 
earlier objections, is that it might not work with future 
hardware revisions. tte'&ita)jteS?f*El.'SWiW'fiW#iip 
byte locationroay change. 

Firstof all, Applets documentation states tliaf this 
itfie is rEser\'ed, and won't change. Of course, that 
doesn't mean much. If it does change, so what? We'll 
just change a byte in the frigid reboot routine. Finally 
the frigid reboot routine is designed to keep you from 
having to turn off your power switch. Qod forbid this 
routine might crashi You might have to turn off the 
power switch. 

Unfortujiat^y, Bie *|©u: can't do tlpt" attitude 
:^€mS't©1je.tdliig &ver at Appfe the most exciting 
hardware product at AppleFest was the Zip Chijij i 
plug-in replacement for the 65C02 that triples fe 
CPU speed of tiie Apple lie, lie, and II-P1us. The 
company says they'll have a llgs version out next year 
to replace the 65816, but two of the top Apple llgs 
engineers I talked to said, 'You can't do that" My 
money is on the Zipchippers. 

1 taUted to;a,n'UiHber of ProDOS ISdeveiopers at 



AppleFest who complained of performance problems 
caused by strictly following Apple's tool calling protocol, 
particularly for keyboard input and screen ou^ut I 
say that ifyou sacrifice cUBKBtpft}gta8ipe:*)n*s«se 
for compatibility Witt futaie hardware, you'll be out of 
business before that'fiJtuie hardware appears. 

For the people who disagree with me and want to 
write a lebuttal letter to Opei^J^ple. you can't do 

ttl&shaai 
piveisified Software Research 
Parmington,Mich. 

AK come on Bill sure they can. One of the best 
parts ofApplerest for some o/us was eavesdropping 
m Wm psrkgs-you Rauing with people who 
tfesipeiJiParious parts of the Hgs. 

CompatiMity is very important to the long-term 
mental health of the Apple II user community, But 
you and !, as authors ofDiversi-DOS and FtxtnloDOS, 
know quite well thai users will pay for speed. We 
got our start making J^pies faster. !t can he done. !f 
Apple had done it out ttaiy to b^qth with, li'/if.re 

/?S, / teas anpr^ed by the Zip Clup too, buf we've 
deMe.d to r^seaie judgment until we actually get 
OUT hands on one. They're stUl nolshipping. 

Some feedback on reality 

While r am an avid reader of Open-J^ple, I am 
seldom as galvanized by an article as I was by your 
lead piece for the november 1987 issue, "Reality and 
Apple's Vision." You have articulated and made 
explicit in this essay the uneasy feeling that has been 
slowly and quietly creeping up on many of us in the 
Apple 11 world. Thank you for sounding the alarm. 

As one who bought a llgs early on, I am most 
distessedt^rthe absence of any indltatiprittiata 16' 
bit AppleWorks will emerge from Apple or from 
anyone else, I'm not talking about a ported-over 
version of Microsoft Hfcirfcs. I'm talking about an 
srtension of the current Appleltorks, (ilecard interfece 
and all, to the 16-bit llgs. The potential for building on 
this solid foundation of success is enormous. 

If Apple absolutely, positively must have a Mac-like 
appearance then lets use the mouse with Mous^ed: 
in cor^unction with rufsor control as many of Pinpoint 



Publishing's products do. We'll see what gets the best 
revieiis. The use of MouseText is infinitely&stiet'tiian' 
the Mac-clone stuff I've seen so far. 

men it fates an etavliy for a l&Ut program 
kuncher to load and position itself for duty in 
comparison to 8-blt desktop managers like Pinpoint s 
Run-Run or Glen Bredon's FroSEL then someone has 
really goofed. Consumers are not that stupid. If you 
don't believe that just hy sellifig;M?SiEg;iEam. sft 
lawn mower en^nes in them. 

I have a llgs. 1 have several of the latest and most 
popular 16-bit soflroe packagesL When I i^ant ^.g|| 
something done, I use my 8'-bit software, mosl 
notably AppleWorks. Why? Because 1 don't want to 
wait longer to use a computer than it takes to 
assemble pencil and paper, Because I don't like to be 
patronized byaweakandslowversion of the Macintosh 
user interface. If I had vSifM W H'EeaEd aMfe Cd 
have bought a Mac. 

You suggest that Apple execs are pursuing a ratiotiail, 
though misguided, course of action in order to mollify 
disaffected third-parly software developers, Specifically 
you suggest tiiat Apple tefept^;gst;.to»tlipet»;Wlth 
software developers. 

If that's their aim then how in the world did 
HyperCard get out? HyperCard on the Mac will, I 
predict devastate the Mac software iti8|^i^;^|^|^| 
the big-boys. With HyperCard, anyone can mut 
sophisticated software developer. My belief is WH 
they don't know what the/ re doing. 

W probably can't cure Apple of its death-wish, 
thats too deeply ingrained. What we can do is make 
the choice so plain that even a demented fool would 
recognize the hand that feeds him; so plain that basic 
survival instincts override the afore-mentloned death- 
wish. . 

Here's what I pmpose. We begin a realistic public 
discussion d* what a l&-bit ApjrfeWorks couid and 
should do. This, will aEG0nqili5hat l€ast.t!iW) things. 
E^rst it will provide Apple with a free market-analysis, 
one they wouldn't commission on their own because 
of the fear that they might find out that their "Apple II 
as mini-Mac" theory is bankrupt Second, it will place 
the initiative forwhat such a software item might be in 
the hands ofthosemSiowlll ultimate^ use it Powet to 
thepeopk 
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Let's hear what the Apple D &dks oot ttoe In 
keyboard-land neally thitiK. 

Rank Lowney 
M[Decl8eyiile,Qa 

Your editoria I "Reality and Apple's Vision" was right 
on the money. I believe your statement that we are 
"on the edge of a disaster" was not hyperbole. It is an 
accurate statement when applied to the Apple It's 
true situation, and ^ple should notice. 

is sun signing stnmg? Wfiy hftd^ tn^^ 
and software evangelism, when you've made a tnas^ 
investment in pigeonholing the Apple U as an "enter- 
tainment and education" computer rather than 
recognizing how lis are actually used by many people ' 
The roaringsuccess of AppleWorks provides excellent 
feed^di on how lis aie applied by adults In the real 
WMfiiift aB jfBii G^nc^ nptei Apple KseB bos 
antUKtt gone out of its way to ignoiie adsfee^iacji, 
other 9m to deposit the prooeeds. 

1 am 31 years old, an account executive with an 
advanced degree. I do not use a Hadntosh; I use an 
Apple lie because I like it and the publications and 
the people. 1 am frustrated, however, by what I 
peroefoe to be an undersupply of good pnaductivily 
adfevaiefbrtnif ooa^tec'DKiiiiventof Ug^had 
me ctdted uitft liM^fimSmiffi^Qesset^ 
In noway, shape or brm w91 webe in the oflloe wtth 
this computer." (Mtor's note: / am not ^mOtar uMh 
this quote, and U doesn't rfng tme with what I have 
heard Oassee say / uji/f attempt to find out more /or 
a future Lvtue—sony for the intem/ptioaj 

What kind of message does that send developers? 
John Sculley was on TV last night, singing the praises 
oftlK'Nadn^ bi theofllce;,th^pi|lIlQedi«;8^'' 
#iaisdx)Ut(he:A^ Vfotie oiitGe, l^iiic^or in 
me tume office? 

I use Appk Writer, Point-fo-Pofnt, and software fiom 
Qlen Bredon and Bill Basham. These are better than 
almost every ri5-[X)5 application I have used, and I 
have used a tot l^blem is, software for adiiit^ as 
useful as these programs is rare. Apprie perpehiates 
this condition through lis 'positioning^' which dfeoounts 
tttepossibiJil^ofnonrscbPCi niaifceis|«r^JLAid 
ihmaghitstt^iningofcotnp^stoRij^is^^ 
can't help you If It doesn't go on or'ina (lidnttsh. 
(Hint Bypass the suits and talk to the tefJiridsms.) 

At the same time, Apple will not develop any more 
good, aash-proof applications for the II because it is 
afraid of criticism from developers. I rrally do feel that 
developers have had their chance. Most of them are 
too busy with MS-DOS to create new II stuff that 
doesn't draw a pe^eting card or animate a bear. 
Doibodsr critldze^ QRiD iiiKn ft eanie out with fnte- 
grated packages for its computers. Borland and 
A^lon-Tate don't bellyache when Atari releases 
aoftwarcor rake IBM over the coals for manufacturing 
software. Why should Apple be so concerned about 
staticfrom outside developers when those de\'elopers 
hare bad years to make mons productivity software for 
the II, butfOdn't do much, except for AppleWorks add- 
(His and prograins In ^ed§cwcticaiinarkels. Whrai 
with a good product H^ea^toteablgfi^ln tbe V 
pool than in the M5-rX)S ocean? 

Ctone prices are. of course, plummcHng and MS- 
DOS software is getting beUer and easier to use- 
witness .^ficrosoft Works for the PC. I'm thrilled that 
Apple is using supercomputers and geniuses to 
develop better system software. But what difference 
in#£fliait«^ Ihe^prtnnotethellesseiClallyasa 
^(^tto(^|day flash cardsf1toag|itdo4iaib^ 



focused advertising, ambivalent developer programs, 
and a lack of desire to support the wider world of Woz' 
invention, Apple will widen ttie gap between vdiat 
pec^ need Uie ompitesl to do and what Apple 
iMBQlsllKiitib diBWMi^telfiipi^ That puts Apple 
Us in doseb. Itabo puts done tnalm, who haven't a 
fraction of the genius and lESOUices Apple has at its 
disposaLin dKiAmoscficle. 

Seiinltobb 
1llubb^lOn,D£. 

rflkette Gonoept of A{H^(ifbilta asai dperadng 
^^£01. Alteugh I'm a true Macintosh zealot bxte^ 
my roots are in the Apple 11. Whenever I use an Apple n 

today, my work generally involves AppleWorks' power 
and flesibiiity. In fact, we are about to release an 
interface to AppleWorks for our library circulation 
system, Cfrrulaflon Pliis 1 1 will provide a path for our 
users to import and export data in both directions, 
Shdng them the power of Appl^rlts to mass^ 
Qt^data. 

Don Rose 
FloBett Softnaie Company 

E Just finished reading your opening arUde in the 
Hoyember issixandfedtbaiit lo^iiiiss^^^ 

a^Hbm In ileiiensie ttn^^ tieemwm 
using Apple oomputersMnceeariy 1982 and GOn^de- 
myself an intermedtate to expett uset: I do not own, 
nor have I used Applcflfcirks (ext^oneei^mlpft 
so confused thai I gave up). 

The proyram uses commands that though many 
people are familiar with them ajid add-on programs 
use them, aie completely different from ai^ other 
program I ioKW pf. Also tbe program (and It is a 
program and not an apem^ system} iise a tSit 
slrudure that is diffierent fiom alt other piDSEams. I 
know you can use text and DIF fUcs butyou yoiDselT 
have said that it's a pain. No DOS 3.3 progam and 
very few lYofKlS (note; these are operating systems) 
programs use the same file structure. All BBSs and 
Information sendees use stando'd text files, as do 
many good PnoDOS pnogran^ 

Bd^)iputfainktliatringaafliie^ 

and very easy to leani if you don't have to unlearn 
another program in the mean time. It's proven Itself in 
sales and testing. That's an CKellaittaadliieccHti% 
such a complex prcvtjram. 

As for Apple not having ads for AppleWtorks, 1 doti'l 
think they need them. Think about it. If you had a 
product thatsoldas well asAppleWorks andalso had 
some other products that weren't selling which ones 
WDUtet you use your advertising budget for? 

Martin Wall gren 
Prophetstown, 111. 

I would like to disagree with you on a couple of 
points regarding "Reality and Apple's Vision." Your 
suggestion of acknowledging Kofiert I JssneKs ciHitil- 
bntian to the A{^>le II is a good one. However. 
iQclndbigj^it^llMts IS $^sb^ 
seilousBawk 

First some bacKground. I was an avld^;de n user 
Cor several years until just this last summer when I 
acquired a Mac and sold my ,\pple 11. Until about 18 
months ago, Apple bundled rtacWrite and Macftimt 
with every new Mac sold. For the first three years, of the 
Mac's life, there was only one »»rd processor the Mac, 
iSg0!H Because eveiyone received MadiMtt free, 
itse was Ume room bi the marine for other word 



processors. The market stagnated for three long 
years in word processors and paint programs. Apple 
finally deckled to unbundle NacVIMte and Matf^M 
for the N9q,aRdfhe market is nofwbpomingiritii wHd 
pnxesscrand paint piograms. Aid dnrinBttieQiiee 
years that ,'^aclVWte and MacPaint came In the ix» 
with the computer, did Apple grow and improve the 
programs? flo! They merely updated each program 
enough to keep it up-to-date with tfie evolving Macin- 
tosh Operating System. 

So you see, Apple really is a computer hardware 
company. Mot tmly do they ignore AppleWorks, the 
jmgsm that has sold ao many Apple [i% but also 
MsMk and MgxfeM Induding fiipfMMss m 
system software br Ihe ^ple II will not solve fiiig 
stagnation of AppleWsrks, It will only stagnate the 
competitlori also, 

I also have problems with AppIeWarks being the 
standard platform for ProDOS. Before I continue, 1 
must admit 1 like the idea of an improved AppleWDrks 
that has many hooks developeis could use to attach 
th^ sDltmm Tbis would alleviate Ji^ proth^ of 
one addhan paldi to ilp^^lti^ ndt gmig 
ndlli aitbjer addtm But PpdDOS should be kept 
separate liomApplt^tlu. One shouldn'ttaavetonin 
AppleWorksjust to delete or copy a file. The beauty oS 
?raf)OS is that it is ju.st an operating sv'stem. The 
SYSTEM file defines the actual user interface. This is 
one of the most common misunderstandings of 
Pro[)05. 1 have seen many articles where a command 

like 'ism imx&smm.Tm. uemAaisz' 

ThatisaBasfc.system command. FlDD(KoI1^unde^ 
stands Machine Language Interfece calls. The beauty 
of ProDOS Is that It leaves the user interfaiie to the 
SYSTEM file, and SYSTEM flies can be developed to 
make FtoDOS look like any operating system (Ryan 
Itoal's RIXSYSTEM, for example, hasa Unix took). 

So far some constructive Ideas, 1 agree that Apple 
has to oeate a^yon tdtti (he Apple U as th^ have 
with file flaijiiliosli vli^ selOe on a 
standard Interface for the Apple n under PtxiDOS; I 
beiieve that Basicsystem is the de facto standard 
right now, Apple should decide on supporting the 
Apple II and stop worrying that it will undercut their 
Mac sales. Whether Apple sells an Apple II « a Mac, 
thc^ still have a customer. 

Craig MUlo' 
Holadtulu,I]awaii 

/ compleiel!/ agree with your point that ProDOS 
and ^pfeHtorfcs should be se^jarate. As you point 
otft s(gni/tcantlf; d^erajt mt tn^erf&xs can lie 
embedded In SYSTEM program that is one c^ the 
ttemities of 0ie Apple il The jxM at whkft we 
disagree £s that .you t/ilmkBasfcsf/stemlssfittttede 
facto standard interface on the ^ple fl and / flilnk 
Apfufor^cs. system l^aom Ws de fmta staadari 
months ^o. 

AsSiede facto standard, ! see no reason a 16 bit 
uecsion of ^ppieltorfcs needs to change (he user 
inter^ at atL fbr once wfm couldn't we have a 16- 
bit mSbm ^Mpniffm Qat aaua^ recaiculates 

bit uersion Instead of wasfli^aUlfieexfiapoioer on 
iKiisandiuhisties, IWiynotalfrbftoerstonthatuses 
(oday'.s larger memorfe.s for data space rather than 
for program spatr? The major enhancements / ioofc 
for in a 16-bll AppleWorks are speed, larger data pies, 
si^stem hoote, developer's documentation, and 
rrmmory management that uioufd aOoui M^p>a% 
gmiB^em to do tfte real enAandng; 
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The. HyperCard precedent giues Apple ihe litxrty 
to begin putting AppleWor}^ in the ttoxwHh uti Apple 
Us. This can hwdly stijk a software market that has 
almati^b$en choked to death by an AppleWorks that 
hasasigsested retaiJ price o/$2dO. Itwouid, in/act, 
£(&e softume devdope^ t new base (tn ApjM^ 
uxirds. a "^laQorm") to develop from. 

If we cant convince Apple to putAppleyVbiks in the 
box mth the /^ple U within the next coiq}le of 
months, the program that defmes our machines will 
fall into the hands of Claris. Perhaps that's no worse 
than hBOiingltatJ^e, but still, the idea makes me 

All ProDOSSider update 

Please warn your readers that ttie popular aU- 
ftnOOS IDM dgveloped by Steve PaA, whidi has 
b€!Qi Bsefl ffl^ ptpl^ psian tRpfleb of the 10 
mt^Sider and'fte 20meg Sfte ft, &not compatible 
Witli our new 20 meg model, called the Sider D2. We 
are using a diffe rent drive and controller in the 20 now 
and we are hearing ih.it not only does Park's ROM not 
work, but it will screw up the format on the drive to the 
point thatour own softwaieatidlQMitffinQloQs^ 
abietoitistallthediive. 

You can easily identiiy it because it has a black label 
on ttie ftont that simply says "The Sider." The old 10s 
and 20s had blue labels that said "The Sider" and 
"Tlie Sider II" respectively. The 10 meg siders are no 
loiter being built The suggested retail price of the 
Sider D2 was just lowered to $595. Despite the use of 
a third-faily product with the Sider, we have not 
voided anyone's u^airanly and have replaced aH D2's 
that have tub into ttils problem. I aon tdd that a 
factoiy format can get the drfve i»ch up and running 
fln& 

Lance Jacoi^i Technical Support 
ArstQass Peripherals 

Those of you wlBt titdef 10 and 20 meg Siders 
wAose ears perfced up at the words "all-ProDOS 
Wfi" can contact Steue Park at Advanced Tech 
Semices, ¥0 Box 920413, fforcross, (M30(^ 404- 
441-m2. The ROM sells for $49.95. 

Zero-page: No Vacancy 

I have seen lists of zero-pagetocationscompiled by 
Beagle Bros and othos, but none of Hioni M all the 
locations. What about file nsl? Are they ^p^ not 
used by Applesoft or DOS? 

On page Wt tf iieBeB® Itehrtl^ 
Manual is a list of zero-page locations, who uses 
tiiem, and v4iich are fite. This map lists location $D6 
as unused. In writing an ampe rsand routine for use by 
an Applesoft program, 1 discovered, after much 
frustration over an intermittent and elusive bug, that 
$D6 is used. Jus^a caveat bryourreaderswho may be 
USir^tePmDQS manual ssan^usive reference, 

Chuck EilQW 
diegoaWsc 

In generat, assembfy language programmers 
5houfd assume ihaf every byte on zero-page is 
used. In fact Applesoft, DOS, and the Wonijor do iae 
almost eyery last byte; assume thai other ampersand 
routines use the few bytes that are left. If you need 
scfils leMiWfle bates far Indirect atfdrgi^Sg, me 



what's already in a nmple of bytes, use them, then 
repiace the previous contents. Don'l attempt to use 
zero-page as a storage area— build your own data 
borage area inside your program. 

The iioofc inat'9 Where in Om/^^ b^ Willtom 
tMebbert, ispmlaiityfhelk^t^ii^ma&j^^ 
page usage. TUx) of the mapr companies thatpubllsh 
Apple II assemblers, Roger Wagner Software and S-C 
Software, have programs available that dtsassemble 
j4f)pleso/t and give you complete detatts on tts zero- 

AppleWsrteortthe ll-nui 

My soccer dub already had a Il-Flus but wanted to 
use AppleVlbrks. After a bit of cheeking amund to 
impaie pilces and the marM for Tf'lliffies without 
diive5>Qrinanl(orJust)hebo:\,we derided to upgrade 
Ihell-Plus Instead ofbuying a He. Mot necessarily the 
bestway, but the cheapest 

Before starting, we determined that the "minimum" 
requirement was a 64R II-Plus with the famous "one- 
wire" shift key modification. We had both, so we were 
on our way. 

We had to have an 80-column card to run ^|^e- 
Mbrks. 1 found a "clone" card for a very leasoj^^; 
pifeiijam WQ Technotoflles. Look In tiie Wei psges 
of computer Shoppermagazine for their Mditss and 
a cument price quote, 

It is possible to u.se an Apple-styie memory card for 
desktop expansion, i/you have .AppleWorks L3 (we 
didl. We bought Applied Engineering's RamFactor. 
The ftamTactor comes with Mi's patch software that 
makes AppleWorks run on ttte [l-Flus. Ttie version of 
the patch we received was 121— I kttowfiotn another 
project that this is the same software thatAE sells with 
their ViewMaster 80-coluran card. 

After installing the 80-r.aIumn card and the Ram- 
Factor the rest was easy. (You may need to adjust your 
monitor after installing the 80-column card.) Make a 
copy of AppleWorks. Again, it must be version 12 or 
15, notZO.TheAEpiDgram bmenudite^laifl 
notsping to desolbe horwti!> use it JptfifflOjivto on- 
screen inshructlons. 

If you have AppleWorks 12, you will not get much. 
Even after patching, it will only use 64K for programs 
and data, This means you have just a lOK desktop 
and the program must go back to the disk to "overlay" 
program segments evetyfiflByOtt svaMi.op^lidliis>; 
Qet 13 if you caiL 

With AppleWorks 13 andthelteffll^Ctoritlataspatt 
is JllOit^cmly by the amount of memory installed on 
the Ramfector, "Rie real plus, hsmxer, is that 13 will 
||ad Itself into llie memory card for fast operation. 
She only program segment that must be loaded from 
the disk Is the one for printing. A small price to pay for 
the speed of using the memory card for all the rest of 
the AppleWorks' program functions 

Since the Il-Plus does not have an open-apple hq'. 
the patched pnagram has you press the ESC key once^ 
and then the desired key. Such as Ej^-f to print or 
ESC-S to save. You press ESC ESC IH get the actual 
ESCafiekey. 

Due to the lack of a solid-apple key, and the MMU 
chip of the lie, add-on programs such as AppleWorks 
or Pinpoint will not work on a Il-Plus system. 

Tom Smith 
Fort Vancouver WA 

/ u;a5 unable to find an ad from WG Technoiagies in 
the istest issue of Computer Shopper. Howeixt we 
recently received a flyer from one of oursuttscrtbers 
K!j^o wmkBpraeotrpi^MMl^mSiHiibvilw 



tm ESlhSl, #109. national City, CA 92050 619-4 74- 
3328). They sell all the pieces needed to get Apple- 
Works to run on a 64ft Apple 11 or U-Flus for under 
$100: 

PlusNorks I] softuare, Noruirh Oata 139.08 
Vidax-campatlfalB Be-coluinn basrd 43.^0 
fSfii;ft-«ptf Hodmcatlon, hit e-9S 

PlusWorks has several adtmtages over Applied 
Engineering's software— 'i's compatible with all 
J^pleworks versions from 11 tfirough 2.0 and it's 
compatible u;ftii ail memory boanls— euen older 
ISmMmr and Legend-^ boam 

Ifyov are statUng with a i8K Apple //, flem has a 
16/f card for $35, but the money might be better 
^enton an accelerator card forslotO— these all add 
the missing 16ftas UJellasspeed things np (see "RAM 
found in acceiei^^" tnQwDmml!&:l^^!m 
page 2.88). 

Mu/f/p/an Update 

In "Spreadsheet String variables," a reader asks for 
a spreadsheet that lets you use tfie IF statement witfi 
teii.t. He says "neither AppleWorks nor Muitiptan 
^ItDits text as a clause or argument In formulas." 
^le^ks, true, but my version 107 of l*fo((ip(an 
allows more than adequate string manipulation. Tot 
example, m R1C1>R1C2, "MORE THAn", "LESS TIWT) 
yields the text "MORE THAN" if R IC1 is greater than 
R1C2 and the text "LESS THAn" in all other cases. 

Muftipfan 107 also allows the concatenation of 
strings using an ampersand ("Open-" & "Apple" 
yields ' Open-Apple"); the separation of s^|i||^ tts^. 
theMiD{^)n".9taFtnum)(brmula;theiifiiilifiii<^ 
strings to values usi ng the VALDE("text") formula; and 
the translation of values to shings using the nXED- 
(value.nuni) formula. In short there isn t much taiiicb 
Muftipian can t do with strings (or any ^pe of data). 

Interestin^y enough, though, I'm in tlie process of 
ciianglngali ofmy M^ttiplan spreadsheets to Apple- 
m m* msmst i the ease with which i can 
mum ticm appticaiion to application and 2. ^ 
speed Willi which AppleWorks calculates. 'Tnie, 
Muttiplan overpowers AppleWorks in some areas, but 
since AppleWorks is probably doing less (or are there 
other reasons for Mu/(iplan's sluggishness?}, I've 
found speed improvements of up to 40 seconds on 
similar 12 column by 60 row spreadsheets, 

Onanother spreadsheet topic on page 3.39 ofyour 
Jiifie ®B7 Isstte, ^ stattt *A simple w;^ to get 
blanks Instead of zeroes in calculated cells {^ to^ 
up an oir statement tiiat dlspl^s TIA' if a cdfsMtie 
is zero. Then start up your favorite disk zap program, 
find the MA... and change it to blanks." Thank you. It 
works ... but not enough. 

If the calculated "double-t)!ank" cell Is the last 
calculation in the chain, line. But, for example, if you 
add a column of numbers that includes even one 
doublet-blfflik e£lt anfflttferieiQi also be a double- 
blank. The whole Idea was to dean up the looks of a 
spreadsheet witii lots of zero cells, but your solution 
cleans up all the result cells, too. So, does anyone out 
there have a patch to allow somethInglllffi*ir( A1<>0, 
Al'Bl " ")? Multiplan allows this andftSs pneof tbe 
features 1 miss with AppleWorks. 

Robert Cerchio 
Carbondale, 111. 

We thought Mult'iplan for the Apple 11 was dead, but 
a ca/( to fficroSo/t's sales department at 800-426- 
9400 (206-882-8088) revealed they still sell it, 
V&skml&f^MimstVpiMes^ 



3^ Open/lpple 

cost ^25, SMS^e^r^mitmam^Wi-Xs, 

fflcroso/t tmnX tested UonOKlIgs (and doesn't 
intend to), but says it's compatffiie wUh afl cartter 
4pp'es. 

ytou'ue MerjH/Ied a significant limitation to the HA- 
method for di^piaying ccl/.s with zeros as blanks. 
Does anyone have a better idea /or this one? 

AppleWorks ligs ddeater 

HagitM [ am too old to ^tiiteh (70 years) but 1 sffll: 
limt to use AppleWnte veii^ 15 on my IIqs. But 
wen Ibough I have a RamFactor card in slot 7 and a 
15 meg QSRAM card, I can only get a 55K desktop. 
Surely, someone can come up with a petdi tiamiist 
AppIeVitorks Rcogtilze the Ramf^ctor. 

Elmer Meissner 
Bedford, Ind. 

Incredible as U may seem, AppleWorks 15, which 
was released months txfore the llgs, includes a test 
to see if it is rmning on a llgs. If It is, it refuses to 
expand into an Apple-standard memory card, sudt 
as Ramfycbw, ^^Wtxrks 2,0 a(sp n^&ss to vm 

wht> fe^ a pgtclilmiig. m came up uM a uMe 
debugging the Time Out manager so he could fool 
^pleWorks 2.0 into thinking it was rmning on a lie 
Khen it was actually running on his llgs. 

Alan s one lyyte patch siniply changes a JSR $f£lf 
fnsfrucfion (20 IFFEjto BIT $FE1 F (2C ITFEI.Asa 
JSIL Ate ins&mMon,^mia ta tfel^p ideat(|Gatten 

make the pddk, use a mi zap uMty to search 
through APlMMS.SrSimi for the byte to cftange, 
or get inio Applesoft, insert an unmoclifietlcafg^ 
your AppleWorks disk in the drive, and enter, 

6SWE f*W)(»S.3»Sllm (V 2.8) 

Because 0/ the patch (ectinique teing ustd. there 
isnoneedto^ADOtefaefirsKseel'^instruc- 

AppleWorks ZOgs bugs 

After (tinning Appldlbitis 2.0 on your llgs, by 
lun^ « pognm tt»t ases tte hlstv-iesctutkM 
gripkil lititeeh. Wil JiMjiepilbiase. Appi^H»Ks 
2:0 tums off IFgs "shadowing' for evoytldngbit^ 
text screen and neglects to turn It back est Wi 

m mi"* is it: t .)Ns * I W(«:'^IS«J-, t NEXT 

mmn- jyi, S3, is. 4i. m, % a. m, sa, is, % 

Jim Luther 

for the full scoop on what "shadowiitg" is, see 
"tfgs ai(emate display mode" in our December 1986 
issue, p^e 2.86. 

Asimitarbug in AppleWorks 2.0is that it gets an ID 
from the llgs ID manager, but doesn't delete it before 
quitting. lfymm^f>te!llfctt)(s 2,0 on a ifgs 255 
flffies tt0toiittmiiagmmdiiiteoff(rtal Impost 
ifj^ teaiwj^our machine on 24 ftcwfsatfajf), the/D 
manager vMl run out o/ ZDs. Hte Haomt hadHmeto 
actually ti'st to see Mnd t^^i^ iappet\s 
then, however. 



AnoOterfbc far both of Otoe pnOims ts to sfmp^/ 
WSte ^^Works Wide ttis raiuUr^ on a Ife, as 

lie aux-^lot advantages 

Polenlia! user's of the BcagJe Comp/!ershouidnote 
that compiled programs may use either aux-slot or 
standard-slot RAM cards to hold variables. However, it 
is ooly tte aiu(-slot-type card tliat can be pst^ioiied 
to IxM both \'ariables and a RAMdi$tk I )pe been 
aNelo bptli fippimx^ wA a^mmm^kA 

For variable storage (n^ pn^Ains} or desktfifi 
(^pleWorte). 

Anyone devetoping or using ptiDgrams that read 
AppleWorlu flies should find this lype of airangoncnt 
veiy convenient Using /toSel it is possible to Jump 
from AppleWorks to your program and back in less 
than 10 secoids. This feature, in my opinion, tips the 
balanceinfetroofauxiliaiycardsfotiielffl 

GiiMerfflves 

After reading September's "Reviewer's Comer" 
(pages 3.59-3.61), one might think that Pri'nfruris the 
first text processor to deliv er the fype of pertonnance 
you describe, (1 know you didn't say that) However, 
the majorify of the features you describe have been 
available to 48K Apple omkts since 19S1, }>dm the 
nrst vQsion of autoRtefgwastebodiKXid. 

Tfie cunerit PtoDOStased version 3,0 aHows four 
fonts to be in memory at once and allows still more 
fonts to be used or a given job. These fonts may be 
downloaded fonts or special graphics fonts Hiat^low 
the use of huge cliaraclcrs. ThCT may be stored on a 
RAMdisk for quick access. Vertical spadng, letter- 
SfRidng, and minimum and maximum word-spadng 
can be changedin tiivincranenl&aa«M iWruiat 
any place kithetext 

Spcdal formats, such as fractions, definite integrals, 
etc, can be automated so that inputting such things 
is a simple matter. The program supports multi- 
column setups, automatic ibmtiitting of simple and 
complex ruled and unruled tables, customizing of 
au1iwialical^(»intedlieadet53ndkiota's(diangeable 
atatqrpatnttn thetext), fiwtnotes and endnotes maii 
m^tgi^ SQieral fypes of aidctnptic numbering for 
sim^sted paragraphs; ttntieddlng of grapbics 
BidtBdal, and much more. 

tts appeal to foreign language specialists is obvious, 
since it comes ready to print In Greek, Hebrew {yes, 
left to ri^l), Arabic, Russian, Ukranian, Syriac, and 
Cree (an Indian tribe of Western CanadaMustin case 
you want to cjiange^our dip switch seltii^ to use 

VliHtier, dutoibeig atffjtes you vtti tbe si^d^ 
soeentos. 

Uiai'tpeifecttlXMig^Hotnear^enKMig^ fonts are 
supplied to print a newsletter such asyours, although 
there is a hint in the manual that more are on the way 
H is not ciieap, but technical support is fest and 
excellent it supports only the Apple DMP, ImageWriler, 
and EmagelMto'lLItfonnatsattheprlnter.notonllie 
screen, but on ttw other band oE^ unllimted 
larmatting capabiHQes and superb precision. 

Tor any Apple ownor with a special job (eg., linguist 
scientist mathematidan) it may be the ansv^er to a 
prayer. A few months ago a certain magazine carried 
a rather Uiitk (tnlei fold ad for a new IBM-based 
technical word processor from a very weQ-known 



company, ft asked the question, "Was your word 
processor designed to do (ills?" As a Gutenberg user, 
I could ansMer and be about m par oat 

tmthftii. 

(MHonson 

Kingston, Ontario 

Gifteniierg Sr. 3.0 requires U8l\ and an BOQli 
disk deuce, /( se(is/or USSS60 (C$4Wi from Gutenberg 
Software, 47Lewislon Koad, Scarborough, Ontario, 
OVMDA MIF 1X8, 416-757-3320. The company also 
offers a US$91 (€$118) version called Gutenbeig Jr. 
It comes with a manua/ on (fisHc arrd jjpec^c drifted 
^j^prmts. Jhti^^^^i^slonisprMBr-^ed^ 
ttdWBiinr, $ k aeeiMk |br a lofder sefecflon of 
printers (han thesenior uersfon. for more information, 
write or call Quteniicrg Software and ask for a copy 
of their 16- page sample bro&me fljrfejed 
Gutenberg, of course). 

Help wanted 

is there anyone you can pay to create an AppleWorks 
custom l^terd^iUoafDranoihA^e printer? 

ToddShelton 
K3eko,CM. 

Or how about a dkfc full of SEG.PR fiies for HOB> 
Apple printers^ We don't know of any, yet 

Multiple custom printers 

In its April 1987 issue, the flational AppleWbrks 
Users Group's ApplelVorfa Torum published the 
addresses of the pre-defined printer codes held in 
SECLPR. The article is byOarth Shultz, who attributes 
theinfonnationtQanffiiticleliyDaiddlllfeJker^^ 
be found in the ]ytAMi&!fm^Sji^ca^ 

Vl/ith this information it Is a relatively simple teak to 
replace a set pr&<ldined codes (for example die 
Imagewriter codes) with a set of custom codes you've 
entered using the AppleWorks Add a Printer menu. 
You can also change the printer names tiiat appear in 
the in the Adda ^ter meaubyeditir^SEaMl (at 
$0E9 of blodl $0117 on the Appi^ftfts peoffm 

fmaeakd a (ii0e SMnt Be ttfttin^ttaiai an 
O^ta driver wldi draft mode codes, an (Miidafa 
drto witb near letter qualify codes, arxl an Okjdala 
driwrititbbriidbceb^ deSniedas tSCU^liid& 

fine. 

Bruce Ri slow 
Rochester, ri.y 

Shulti's idea is to define a custom printer from 
UHt/ir'n/lppJeHbrfcs, BSAVE that section of the SEG.PR 
file, Ihen overlay one of the pre-defined printer's 
codes with it. Then you go bade to^PpleHbrte and 
3dd ifiat pre-de/inedprjnter. tkm lahenyouuseUial 
f^baer. youl get jfour custom jjiinter's code& m& 

niterfNan/ustone. 

The only difficulty with fftis technique is that the 
length of a set of SEG.PR piir^er codes varies. The 
length depends on exactly what coda a p rifjter lises. 
For example, a printer that uses a code such as 
"ESCAPE R fiSGWB 44 W for super-script begin 
needs more ^laoB Uian a printer that uses a code 
smjiaa'ESCmsrprms. 

SEQ.PR has a SOO-byte ^pace for the custom 
printer. If you BWADSBQ.PR ft$^m, (Wis space is 
af $2M2. You can oi^rtay a mmpfete 500-byte 
section of codes into SFO.FH at the start of the Scribe 
section ($24RA) and at the start of the Epson FX 
section ($2845i wtthoul ooerwriUngeitherOielmageu}- 
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riter/Afipk' Dol Matrix prtrder codes or the custom 
printer codes lyou wiB overwrite mast if notallofthe 
other pre-de/ineti printer codes tioweuer, so don't 
sma^it to use tfiei^ ftDceedfite m: 

enter RppleHorks, iteflna custoa prinfttr HI 
sxlt flppleUarks, enter Applesoft 

ELDflD SCG.PC. T5VS. 9l%2m 
83HK CUSTOn.!. M1»7A, IStt 

antsr ^pplMirke. dcflni ciistm printsr SZ 
ettlx f^laUorks, tnfr flpttlatoft 

BLOW SES.PR. Tsvs, nmw 
BsnvE cusTm.2, niie74, lsw 

mm SES.PR, TSVS, RBMlt 

enter flppleWarks, remoue all printers 

add a Scritae; thir^ s t; .s-..g.t.. 1 

add an Epson FX; chis is cuetaa.2 

witi a custoa printer: this mduM bi cUBtsa<3 

The proportioiisl prdbiefn 

Why isn 't it possible to set up a custom printer for 
AppldllkHlts and the ImaseWtit^ U that iniU print 

Chaitesteiti,nL 

n<9ortlonal fonts are hard on u»rd processors. 

app^ &) proporSBiaa fotOs—die iSm&m % 

de.fmitior\, are aH different mdths. Consequently, to 
get printed lines to he approjdmate.iy the same 
width, the word pnn/tssor hdn io know the etact 
width of each character and do line ca/cufatfoJis 
based on those widths. Many more Ts fit in a line 

M'dKn tfw iwrnf processor ^-itee^ II) e^H^ 
An? much spaoe should go l>e{ioem^EA locMt 
TTien It needs to Icmw the commands forprtntb^ 
tdankspaces of vdJioia widths. 

ilppIeWorfcs' ,mthor correctly, in nty estimaSon, 
judged thM entering ail this informaiion into custom 
printer de/initions would t>e Ixyond the aAitilj/ of 
most imis, and so he didn't include proportionaf 
asfxi^^fmii)Bkmprii^xbipB.IIe(Bd. howeuer, 
gotothetmubktosuppoTtproportSon^fontsontfK 
Apple DMF/lmdgeWriter, the Apple Daisy V/heeL and 
the Epson FX 

H sounds like what you want to do is add some 
custom featMre.s io (he Imctyewriter without losing 
those proportiona/ fonts. This can be done by 
manualiy editing (he tmagewriter definition in the 
SEO-Hl^e. see "Zappff(g/mageu;jTtercodes"inour 
Mtruary 1987 tssue, pa^ SA. TheJ^0&lMsJ^ 
(see "fif^Wiim + mm)a»^ Sn vtogusf 1987. 
page SfidiKfiss ait maaiUitg source file for 
Sr,Q.PR that you can follow like a roadmap. Using 
this information, it's possible (or a (oiou^ledgeaWe 
individual with lots of spare time to creeds a "custom" 
driue r for any printer But be aware that the number 
of capabilities defined in SEQ.FR is limited; to add a 
feature will mean losing odsdngcapaMfttes. 

Iflhis sounds too dlffiaOt, OptatJ^ifl0S^aiber 
J^geieHMeftousei^detiet^JedappoigramcaUed 
EMtMHka FtliitaV^QQtrmritaAppteWarfcg' 
ImageiaitNor^json printer setups so that you can 
get things Wee color printinfi, mousetort, half-height 
sub- and super-scripts, and slashed zeros without 
gttrfng HP preiporttonat l^pe l$20, 25 liensSngton 



Database crash lead 

I'm pretly sure I've found a weird problem kith 
AppleWorks that occurs to people who upgrade from 
version 13 to 2.0. I've seen It aiwut a dozen times 
novi and have examptes. Al! of a sudden, AppleWorlis 
MU Qicit loa4 old dfltabaise files of^dediiiitti X? 

^bim Vm tii^m m- pefM hmats defined «as 
biconect 1 haven't Ibuntf tilie code (hat causes Oils 

yet, and it obviously doesn't happen a lot, or we'd 
have heard of it already, but I ve seen il enough to be 
convinced (hat somewhere there is a probiem. If you 
liear ftom anyone i«dio has this piobtem, have them 
m^mw^aSs^^^^^iieBiStks toSkfb it 

ItigeneMiiliehouse 
^ KenSfDSlQn Afemie:, ^505 
Jersey C%ru 07304 

AppleWorks page nos. (cont) 

I use the AppleWorks word pnKessor to create long 
documen Ls, some over 30Oi00 pages. According to 
Uk manual, I should be able to get up to 511 
consecutively numbered pages. But with both Apple- 
Works 13 and 10 1 get interrupted p^ination following 
page 256. Making aomxlkm on the misnumbeied 
pages ia a ctxRe, ao if tbasis an| ne^ of getting 

rdbeddfpedlDKnowft 

QiuldAlnian 

Hfe'iie been foaou^ this bug since Apr« 1986 
Ipage 2. 25) and Once had a report the bug ux>idd be 
fixed inAppleWorlfs 2.0 fpajjc 2.5V. Apparently it is 
more complicated than at first thought —tests I've 
run usingapage length of half an inch, a header twitft 
the page numtKr. and one line of text print page 
nurnbers correctly well into the .300s, fTTiIs JWrnf of 
testily takes atong Um and lots of paper— 
prtr^toafOntaUedtBaj^^^ Ms, page 
2.60) helps some.) 

At any rate, you might want to took at the program 
WriteVI/oricsfrom WA'RfWoridng Apples Relentlessiyi 
Software ($29.95 plus $2 shipping; 4974 li Fresno 
St *28Z fyesno, CA 95726). HHteWorfcs is a "post- 
processor" for j4ppleHbr)cs u»rd processor flies. To 
use it you ieaoe AppleWorks, run HHtettnla, and 

/bmiaKfngcodtss, rm^ha^^miat'^'iBime^' 
commands (lines that begin uMh tieo piSllods) that 
you embed In your file to send specMotKfes to your 
printer. automMlcalluffmOsfootmitieidMcmeiCtty 
prints page numtters. 

CHAIN bugs and overlays 

I'aitt awelopi ng a FroDOS-based Applesoft program 
that would benefit greatly from using binaiy program 
overlays as described in your April 1986 issue, page 
2.20 and 2.21 1 want to use tlirte pmcjram segments 
that share lengthy menu and character input 
subroutines. 

So, following your directions, 1 slavishly piqared a 
file containii^ Oicse shaKid subotiiMiBesandtiamcd 
it "OVEKlAtr After mai^ unsucoes^ attonpls at 
doingarun and much tinkertngandOiefointhTe-icad 

of the article I came to the conclusion that there was a 
problem wiUi LOMEM, And, Io and behold, on page 
2.20 1 find "neilher the DOS 3.3 nor BASICSYSTCM 
versions of CtlAin pay attention to whether you have 
i^LCmi". And tUs Is a to± 



But QKinstrudions you give fora STAintJPpiogtam 
at the bottom of page 2.21 say to move LOMEM 
beyond the end of your longest overlay and then 
CHAii to your matn pro-am. Save I misaed 
something? 

TbeodtncRSuoleR 
l)anva«,nass. 

IWiat we're dealing with here is your bugs, my 
bugs, and ^ple's bugs. Your bug is the simplest to 
explain, so let's Start urtt^i It. 

Your shared menu and dataOer-imtt rDUtfnes 
should be in ifour mMn pn^m artd Ihnse 
pn^gram segments in three separafe overiaf^ instead, 
you haue designed your program with a single, 
permanent "oue.rlay"and lime "programs " that you 
uani to CHAIfi in under the. overlay. Th'ts won't woric 
The overlay technique is intended to replace CMAHI- 
it's i>ased on the idea of a main program hoidiDg atl 
sAared toutfnes and of overlays holding independent 
pn^m segineints. Irbu iiaue to, thinfc qJ QtfiBljgKl 
over^as Imo 0enft tedmt^Hea, 'nke^smm 
between them ts Chat QUHi char^ the wHoie 
program in memory, white (he oueriajf tectouque 
ctianges only part of the program in memory. 

fly bugs come in two parts. You hayen'E missed 
an^hing, my comments at the bottom of page 2.21 
are Just stupid, TWce a pencil and change the next to 
last paragraph so that It says, "If you attempt these 
trkM, nmt matn program shoutd tK^in ihe 
/bQowbig ^eps.' Then ctttss 'Ot^#e last Iwo steps, 
which relate to the CtlAl^ com mand. Ife coubf haue 
aseparateSTMTl/Fprogram, like the one described, 
that simply copies all program segments from 
floppy disfc to HAMdisk. But itshould end by RLHIning 
the main program. And the main program itself not 
saKriJP,shoiddch£a^U»imand^K3uldEESroiiE 
ttsamm^iti^ 

The seimid bii^ f made was h^her mpa^ SM 
where/^tcHoed ftow tojump from Stenti^prngtm 
to the overlay. The way I did il works only when the 
line numbers used are "right. " Tor a rompiete 
description of this bug and how to get the ouerJag 
technique to work with any line numbers, see the 
letter "Problems with sptits," from PmitSx;, tn Off 
Septmt>eT 1386 isauc^ pitge 264. 

A^'sbugsimelBiitoiiMBa^essmii^&ML 
Slt^ andra&comip^ldls, TTiese three caim$0^ 
share a set ofrouOnestMmave Applesoft vai&^ 
around in memory, ilnfortunatclu. the routines need 
to work slighlly ^differently for CtiAin and STORE 
than for ffffi and for aulomalic garbage collection, 
but they don't As Installed at the factory, Baslcsyslem 
worfcs fine for FRE and garbage collection, but 
nmaes up CtMl and when the /^eaoft 
t3ai^ite1^)^hl^)pin&tbeateiacttim^i^tif2S6 

ht the same tssue ofOpen-Appte. on page 2.20. 1 
mentioned a couple ofartirlcs inCaU-A.PJ'.L.E. that 
first demonstrated, then fixe.d. the CUAiri./STORE 
bug. What I didn i know at the lime was that the fix 
has the side effect of mcxing up PRE and garbage 
collection. Complete details are available in the July 
198 7 issue ofBjfie's "Best of BIX; Apple" coiumn, on 
piag^ 505-310. /burning / now understand the 
lelKiiieprobtem, which iadeba^Ml (fteooi^ptetejlc 

IjimedlatBly before CHfilN or STtBK: 
IF PZZK\A9liS)=l THEN PDKC 41DS5,3 

ImntdUtaly after CHRIN or STORE: 
ir PEEKi^SMS]-! THEN POffi 41B59.? 
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Basicsystem 1.1 is unusually bug free, so idhaU 
toaee U. modified much, but I do IMtikAf^^mfU 

Basic choices 

Is tiiae a dl&ient Dasicfar tliei^ Oe? 

San Jose, Calif. 

Qukklii skipping by aU the CF/M Basics soj^iiable 
to lyou if you have a CF/M card, and alt the MS-DOS 
Basics auaiiabte If you tme afC Ttansporter, and all 
the upcoming oislos that m l^^peeifki the 

m^nAa&bw^midaetiklea^exxay it is you 
dbftl ffllce about 4ppfe30/L Is It tick speed? Is it 
tImSetl memory space for uariables? Is il lacfc of 
stiuctured loop commands? Is /! a flaccid command 
set? Is U difficulty with adding machine language 
moduies? is it line numbers? Is il tuio-charackr 
uariaUe names? it Jade c/ porumty to e^er 
oOfflptitiBrs? QoiRafce a list 0/ tOails w^mtmt to 
yoamam^mbadkhminfiaeaOmSies. 

Ifmftac^'^^ieedmdmmoiy space are your 
aUgna^TComptiints, whBtyouneedlstheBeagte 
Cem^iler foment version is 2.5;. We don't want to 
be redundant, so see our February and March 1987 
issues, pages 51-5.2 and 5.9, and TJipandingAppie- 
sofl " in last month's issue, page 5.80, for more 
It^^ormation. 77k fiei^te Coayter toiil nui on anjj 
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P.O.Box833t 
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O^n^Mle « avMM on Milt frgm SpmcK &iWi|Mte^ RO.. 
B41 7M6. t£Hj«t». Ttut m70|7l3-4«1-ieEe|. 

UnHkt moit upM H nJ il Mtmrt, QicMlVle !i soM m ar 
imjiroiKlad )WMI lor ywr e w iwil wic* Vtou ire enrauraoed lo 
malti6aefc-<ip wc h lwl co piN mtUf'o-me mlargw) copieitor 
fsurmntjMwIiliPalchiiDi •mm mij ilin rnf j Pipiw Ippli lui 
dislnbiilion lo ollMri. Tkc attiiMioa laa<( IS oiHs pel page per 
copydistfriHiled 

WMnunrjunuHiTATniitor lUNLmr. i vamnittunmioi 

(he Mgrmetian m OpoMnMc n utefcil am) correc*. althanii 
enval and miDalna *■« tncMfd Imm tiine io tin*. uajaHy 
iannlc<itiaii*ll|r Umttitlieil tu«Krll»ra may relurn mm Hlhin 
tlOdafsgtdulmyfarilulnriiM PlnsaincliKreanoieifoiiiyoiii 
pnntt « cMdiaii Mntommg Vwl ell erdiivgl eoplu han Daen 
d«iioyed rhaunkiimiMiMKtionelanypaidiubionptiai aAtjie 
retundttl on tOuaHMYlMaillY F^OftERRORS AND OM^^- 
IS LIMITED TO IWS PUBUCATlCWrS PURCHASE PflKS Vm 
mt iMll I or my cgnMiotMi bt lipHi br m InoaeRtal'ar 
cemwquinltiDtllniiBee, norturMy AnSgai tp mcMCtf tt>»^ 
paid by A aubicnber. 
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Standard me/norj^ cards, is AoDOS-tasect and Is 
wipratectedlMlbutlon ofseifmnnbisdblBre^^es 
a jptQ^ment 0/ $50 a trear (#74^ fie^ 
flrosi ;K90 Odf Ibion Ate; ^I02C San Mept CA 

92JI0619-29&«400;. 

// lade 0/ structure and a uwalc ooinma»f aet aie 
your nmor pmUeMt Me a Itx* at AIMbBMSi^ 
BatK iQUTent veiskm Is 2.7). Uke the Bn0e 
C o^ft ten ft ts til^ cornpattMe uOh ^^^cfi 
EtseV— the only Applesofl command B&mfcensli^) 
fiasu; doesn't support Is ffORS. On (he otficr hand, it 
adds a numi)t!r of new commands that aflaw ^ntdwe, 
such as RFJt^T/Vm'lL WHIiE/EIinmiLE. WMHi/ 
ElSE/ETiDWliEn. and l.OOP/EXimitm/tliDVOOF. It 
adds comnmmls that allow routines to be called by 
name rather than by line number. Itcanprfftttextand 
if can draw and Ji tfom on the graphics scre&n: it 
has Stm, and mmusm commands; 

and ft has ^Kffittte that allow i^ju to saoe t^ertused 
subrouttnes fn fndiuiduai files and eas% m^e 
Ihem into programs you are writing. It IrKtudes Us 
own line editor For more, see our answer to 'Ibward 
aperfecl basic" In Inarch 1986, page 2.14. BbuAen- 
ship Basic comes In both DOS 5.5 (any 48t{ Apple 11} 
and FtoDOS (any 64tS Apple II) versions, is unpro- 
tected, ml an be ^tribuled on selfnaainQ^s 
as shanaeareieffik no roy^ty payment (1^0dl$^5 
or ProDOS, $59.95 for both, from Slankenship and 
Associates. PO Box 47.934. Allanla. OA 50562 404- 
A91-51S1). 

Baak Is Ml emg^tufbig aMetHim ef m^&sand 
packagfitSi^wid various abMes toAppiesoft This 
MffiKiEmfeiBHCft too large tolickoffhere. ifwetried 
we'd Ik sure to unlntenflonaily insult at least one of 
the dozen or more sut)scriJw?rs who has sent us an 
ampersand pacliagc to remew, to say nothing of 
overlooking stuff we haventseen. So how about this 
—we'll throw out all the ampersand packages we've 
recetued and start overw^ boo new ndes. Ib g^ Si 
plug In Open-Appie. an ampaamdpackl0 mi0 

aui 2J be. conipaHbfe loiffi fte 

TTiesc ruits mean that all amper- 
sand padtages toe talk abnut from here on umU be 
slate of the art and u ill be compatible witti each 
other. Those of you who aren t familiar with Roger 
V^nefsTbolboxSetieB should took at Theait^- 
sand «)lullon" In our September Jd6$ i$Hie^|H|^ 

Aishtr^ Just j»st Af^^oft and anipersMdt^ aw 
next come to ntiBaatc ^current i>ersi0R k lt9. 
developed by (he same j'llan Bird who wrote the 
Beagle CompUer. PmBasic Is an Applesoft-based 
language you can extend by writing "modules, " 
using either assembly lanauuge or FroBasic itself 
that iwcome FroBasic (.ommands. The modules 
sufiport local uarlatiles ^le, usfrg PORt=l tolObia 
modWe uiO not ctange lite (jabie of r bi (lie main 
pragramJt parmeUr passing &e. In rOKE 768JK 
"768* and t)" are parameters" that are passed tt» 
the command POKE), ami recursion (a module can 
call itself I. FnOaaic (ndudes a VIFWAL module that 
allows you lo put arrays on any ProDOS<ompatibte 
disk device, induding IWIdisks (array size is UnUt^ 
on|jf ti{f the size of the deploej, ami modules can 
easiljf auAcfied btanloutcf menmy. ftaBaaic 
alsoamKsiiifthajhtf«creBnedKorifu«il...ac^^ 
... j^u buy the full-xreen etHlar, Fto^m WriUr, 
and you get FroBasic free on the bade of the disk). 
FroBasic Is ProDOS based, ti;or/a on any 64ft or 
larger yipple //, supports an^ mcmorij card that can 



copyTi0it notice. For additional Infamalkm see 
"noBMic, Logo" in our .^'ptember issue, 
pi^Z6a ($49.95 from fieagle Bros, address above.) 

MhSe Btaafcenshq) Basic and FtoBasic solve 
mmy of the problems people have with Applesoft, 
ndther is compatlt>te uith mcBeafieCin^la.^ 
ge^^Kedandstrucimwiataii^Viiniii^ 
youlmavalKiiJ^kaoftmiay. aebestoonquaniss 
^McolBMkmtoitverakmbll}.tts^W6eBte 
Beagle Com^Ber. It piwldes stnidure Wee Blan- 
kenship Baak. It allous muHI«harac(er oariaMe 
names ithe first package mentioned so far that 
does), has locai and global mriables, named proce- 
dures with parametvr pawing, and includes an 
editor. It is not totally Applesoft compatible, but il is 
cfose. carried a rather extensiue redew In Sep- 
tmlm Ism p^e /fioDlBaajc Is FtrOXM- 
mmmmiStmmy&KfippteV, {sunprateded, 
and can lie distrifcufed on sel/'-ninning dislcs by 
leasbtg In the copyright notice. A 90 to 95 per cent 
source-code rompalibte Ugs version of Ificol Basic 
Is under deuelc^merti. (US$69.95, MIcot ^istems, 9 

i4inchRd.foiaibKOmCm»aamjm4m^ 



A step fa/Omr awiy from ^pkai^ b IBmk, 

which Is availaMe for DOS 5.5(currentver^on5.20i, 
ProDOS (currertt version 4.00), CP/M, the tfadntosh. 
and MS-DOS. The big strength of ZBasic is the 
portability of its programs. In theory, you write just 
one program, then, using dyferenf compilers, you 
can mafte the program nm on artj/qfthe imifpjirted 
con^ut«& The adosiaBtge o{ behg able taismi^ 
P!i30isasipom one cornputer to another so easflt; is 
th^m. Even graphics transfer -Dermis devised & 
program that rotates a pyramid on the screen; when 
run under CP/M, which doesn't. support graphics, the 
pyramid's Imes are drawn on the text screen with 
text characters. But the disadvantage of tMs univer- 
sa% is Uial you hsue to mow away from familiar 
A^lts^amaanlatiitoaklnsl r^Baaki '^m^" 
tWlayttdtetfiCTewMaiiigte 
oeisldns oif McnSe/l Baalc than to ^lesofL 
ZBasfc Includes afiiUscreen ecHtor? is the only Basic 
mentioned here thai allows you to completely do 
away with tine numbers: provides for tang case- 
sensitive variatile.s; and includes a feature called 
long functions" you coidd use to emulate the 
modularity of Blankamk^ Bask, PtaBasi^ m 
ilioDf Btalc A Ugs4^fe!^ asafevNritpinifi^ 
w^m^cpmM. Wma^ oapdris e{f J- $9 it- 
digtf precteion. ZBasfc^ m^r weaJbiess Is the 
spefld 0/ floating point calculations, whfdi are noti- 
veably slower than standard Applesoft at similar 
precision. The DOS 5.5 ivrsion of ZBasic runs on 
any 64Kj4ppie, the ProDOS version requires I28H 
and wont work on a tt-Flus. IBasic is not copy- 
protected and can be distributed on self-running 
0^i^lesi)lmlnU¥i<xf^iri0itaiii^ 

tmml Zw fcac ^00 E ^)eedwati. '22 nasent 
Ai^m BOZSSmmh An Applewft to ZBa^ 

source-code tran.slator program is ayaiiaile for 
$29.95 from Bringardner Data Products, 1756 £ 
north Broadway, Columbus. 01145224. 

fina^ put on the «^e qf the fiasip Mniiierse Is 
fimHt^^mcs^apiMpt^.vii^ 
Basics than most other cwnputer languages. 
Beyond the edge o/the Basic universe, don't fag^ 
thaiv4pple 11 twrs/ons o/TaaeafcCflMtt^andlii^ 
are also ea^ly auaHaUe. 



